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/ Summary \

- We consider the possibility of planet detection by astrometry.

- SIM has enough accuracy (1uas) to detect infant planets at star
forming regions.

- Light from a circumstellar disk shifts the photo-center of the star-
disk system, and may interfere with the astrometry to measure
precise stellar positions.

- The disk light causes a photo-center shift as large as the
amplitude of the dynamical stellar wobble by a Jupiter mass planet.

\—However, SIM is not sensitive to extended disk’s light, so the /

disk’s contamination to the astrometry shift is less than 1lpas.

/ 1. SIM: Space Interferometry Mission \

Launch: 2009
Baseline: 10 m
Telescopes: 33 cm
Relative Accuracy:

luas




2. Stellar Wobble by a Planet

Astrometry shift by a Jupiter mass planet
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3. Disk’s Contamination
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ﬂl. Density Wave Pattern

Linear calculation

2-D disks

A gap in the disk [0.6r, — 1.4r ]
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/5. Dynamical Shift

Disk’s dynamical effect is negligible even
for a massive (0.16 Mo) disk
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6. Optical Shift
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- At optical wavelengths (400-900 nm)

- Disk surface is modeled as being solid
- Totally scattered starlight at the surface
- llluminating and shadowing the surface

Wavy disk surface

Wobble of the photo-center
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/7 . SIM Astrometry \
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SIM astrometry is not sensitive to extended sources il ]

larger than the fringe size,
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Disk contamination to the astrometry shift is less than
lpas for a 1 M, planet.
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